Using taxation statistics, we estimate the income share held by top income groups in Australia over the period . We find that the income share of the richest fell from the 1920s until the mid-1940s, rose briefly in the post-war decade, and then declined until the early-1980s. During the 1980s and 1990s, top income shares rose rapidly. At the start of the twenty-first century, the income share of the richest was higher than it had been at any point in the previous fifty years. Among top income groups, recent decades have also seen a rise in the share of top income accruing to the super-rich. Trends in top income shares are similar to those observed among other elite groups, such as judges, politicians, top bureaucrats and CEOs. We speculate that changes in top income shares may have been affected by top marginal tax rates, skillbiased technological change, social norms about inequality, and the internationalisation of the market for English-speaking CEOs.
I. Introduction
Sir Timothy Coghlan, Government Statistician of Australia, wrote in 1886 that "the contrast between rich and poor, which seems so peculiar a phase of modern civilisation, finds no parallel in these Southern lands" (quoted by Raskall, 1992 , page 1). Did twentieth century Australia live up to this idealised view? How unequal were incomes at the start of the twentieth century? Has there been a long-run trend towards greater inequality? Or has Australia followed the same pattern as in other OECD countries, such as the United States and the United Kingdom, where income inequality declined over the first three-quarters of the century, and then increased in the final decades? We take such a long-run perspective of the Australian income distribution, focusing on the top incomes for whom information is available in the income tax returns.
Long-run trends are a source of fascination: "the paucity of survey evidence regarding inequality in Australia has not prevented speculation about long-run trends" (McLean and Richardson 1986 , page 68). One major reason for making use of the income taxation statistics is that they do provide a quantitative basis for measuring the trends.
Prior to federation in 1901, each of the six Australian colonies levied income tax, and from 1914 onwards, the federal government had its own income tax (it was not until 1941 that the state income taxes were abolished). The federal income tax returns were tabulated separately for individuals and corporations from 1921 onwards, and provide a rich source of information about individual incomes. (Since the tax year begins on July 1, any reference to a tax year should be taken to refer to the start of the tax yearfor example, the 1980 tax year is the tax year starting July 1, 1980 and ending June 30, 1981.) As Brown (1957) has noted, "The use of income tax statistics in Australia as a basis for size distribution of income has been found to raise many problems". But this is not a reason for dismissing the data. Brown himself used special data for 1942-43 that identified year of birth and category (employees, proprietors, and rentiers). These data were later re-analysed by Saunders (1993) . Others have used taxation data for particular years. Lydall (1965 and 1968) used the data for tax years 1949, 1952, 1955, 1958, and 1962 , to estimate the distribution of incomes among wage earners. Hancock (1970 ( ) uses data from 1950 ( to 1966 ( (see Ingles, 1981 for actual income, taxable income and after tax income. Harris (1970) used income tax data to examine the distribution for tax years 1955 and 1965; Ternowetsky (1979) used data from 1955 to 1974. As these dates illustrate, one of the attractions of income tax data is that they cover a long span of years. The long period covered has been exploited by Berry (1977) , who used data for tax years 1922, 1932, 1942, 1952, 1962, and 1972 , and by Smith (2001) , who used data from 1916 to 1996 to measure tax progressivity. It is the long run of years covered by the income tax data that lead us to use them here. The taxation data provide estimates from 1921 to 2002 (and with some estimates for Victoria going back to 1912).
Our use of the income tax data does not mean that we are under-estimating their shortcomings. As a source of information about the distribution as a whole, taxation data suffer from the fact that the figures relate only to taxpayers; Butlin (1983) emphasises the importance of the exclusion of zero incomes. For this reason, most studies of the income distribution as a whole have employed other sources. Butlin (1983) uses variation in minimum wages across industries, and finds a fall in inequality (skilled:unskilled wage ratio) between 1901 and 1968 . Jones (1975 and McLean and Richardson (1986) compare censuses conducted during World War I and the Great Depression with more recent surveys, and conclude that inequality fell from 1915-1968 and 1933-1980 respectively. In recent years, the major source has been household surveys, notably the Survey of Income and Housing (previously the Income Distribution Survey and the Survey of Income and Housing Costs): see, for example, Australian Bureau of Statistics (2005) and its predecessor reports. There have been a number of studies of trends in Australian inequality in the 1980s and 1990s including Bradbury, Doyle and Whiteford (1990), Saunders, Stott and Hobbes (1991) , Saunders (1997 ), Harding (1997 and Harding and Greenwell (2002) . At the same time, we should also note that household surveys too have shortcomings, particularly when it comes to investigating the top of the distribution.
They are affected by differential non-response and by incomplete response; the sample sizes often limit what can be said about groups such as the top 0.1%. The official results from the Survey of Income and Housing, for example, are typically presented in terms of the share of the top 20%. Moreover, surveys (and, of course, population censuses) in Australia have tended to be conducted periodically, not annually, which means that considerable reliance may be placed on a single, not necessarily typical, year.
It is clearly important to study the relation between the evidence from different sources. Butlin (1983) , for example, draws an explicit contrast between his use of the skilled/unskilled wage ratio with use of the income tax data on top incomes. Leigh (2005) attempts to deal with the exclusion of non-taxpayers by deriving a series on income distribution for males only, from 1942-2001 (a period when four-fifths of males paid tax). Comparing census data and tax data for years where both are available, he derives a distribution for non-taxpayers in terms of the average annual salary for male workers, and uses this to impute incomes to non-taxpayers in all years.
Our focus here however is on the top of the income distribution. To establish estimates of the shares of top income groups, we need information on the total number of individuals and the total personal income, but we do not need to know the full shape of the distribution below the top ranges.
The methods used here are described in Section II; the findings are presented in Section III; and the conclusions are summarised in Section IV.
II. Data description

Definition of the Tax Unit and Control Total for Population
In Australia the tax unit is the individual. In what follows we take as the principal case that where the control population is that aged 15 and over, but also show the effects of taking 20+. In applying a constant age cut-off in determining the "adult" population, we follow Saez and Veall (2005) for Canada, and Saez (2001, 2003) for the US.
The tax returns cover only part of the population and the rate of coverage has varied greatly over the century. The fraction of Australians aged 15 and over who filed a tax return was around 11-12% in 1921-22. The figure then dropped to 5-7% in 1923-38, but the general trend was upwards. By the end of World War II, one-third of the adult population paid tax. Between 1950 and 2000, the fraction of the Australian population paying tax fluctuated between 50% and 62%.
Control Total for Income
Our aim is to provide a control total comparable with the definition of income applied in the data for top incomes, referred to here as Household Gross Returnable Income (HGRI). We are interested in the incomes of households, not the wider personal sector, which typically includes non-profit bodies serving persons (such as charities and trade unions) and life assurance and pension funds. We want to use income tax data that relate to persons and not to limited companies (for example in the early Australian data they cannot be separated). In this paper, we are interested in Gross income, in the sense of income before tax. We are interested in the total returnable income that would enter the tax-base if there were no exemptions (income after subtracting the exemptions is referred to as taxable income): "total income that would have been reported on tax returns, had everybody been required to file a tax return" (Saez and Veall 2005) .
To estimate the control total, we start with the personal sector total income from the national accounts. We exclude non-household elements, such as charities, life assurance funds and universities. We have to exclude items not included in the tax base, such as employers' social security contributions, and non-taxable transfer payments. In Australia, transfers have been taxed to a significant degree since 1944.
We therefore switch our personal income denominator to include transfers from this point onwards. The total also excludes non-household income and imputed rent. In order to give some idea of the sensitivity of the results, we also experiment with the effect of taking 90% of the constructed total. Using the calculated total income series, we find that the total recorded in the tax data is some 80% in the mid-1960s, when the number of calculated tax units was 60% of the population aged 15+ and 69% of the population aged 20+. The former figure, and our constructed total income, implies that non-taxpayers had on average an income of 40% of those filing. Again we take the constructed total as our central case, but experiment with taking 90% of the constructed total.
One reason for making a link with national accounts is that it helps ensure consistency over time. There are official series for total household income, and for transfers, for recent decades, but we have had to construct our own series for much of the period.
This has involved assembling different elements from the official statistics and from academic sources, as described in Appendix B. For the years 1913-1927, we have resorted to use of GDP to extrapolate backwards. We hope our long-run personal income series will prove useful to future researchers.
Categories of Income and Deductions
We have already referred to two important differences between income tax systemsthe definition of the tax unit, and the non-taxation of certain transfer payments -but there are other potential differences and these can affect the comparability of the estimates.
One potentially important difference lies in the deductions that may be made from gross income. Income tax systems differ in the extent of their provisions allowing the deduction of such items as interest paid, depreciation, pension contributions, alimony payments, and charitable contributions. (We are not referring here to personal exemptions.) Income from which these deductions have been subtracted is referred to here as "taxable income"; we refer to total income before deductions as "actual income". As in other studies, our preferred variable is actual income, but the available published information is not always in this form. This difficulty arises both on account of the variable measured and on account of the variable according to which individuals are classified. Another issue is the treatment of capital gains. The basic series presented for the US by Saez (2001, 2003) excludes capital gains. In Australia, as with the UK, the approach has been different, with certain gains brought under the regular income tax (and therefore included in the estimates), but other gains taxed, since 1986, under a separate Capital Gains Tax. 2 Another feature is the extent to which there is an imputation system, under which part of any corporation tax paid is treated as a prepayment of personal income tax. Payment of dividends can be made more attractive by the introduction of an imputation system, in place of a "classical" system where dividends are subject to both corporation and personal income tax. Insofar as capital gains are missing from the estimates but dividends are covered, a switch towards (away from) dividend payment will increase (reduce) the apparent shares. The effect of the introduction of imputation in Australia in 1987 is evident in the statistics.
Finally, we should note that, although there have been significant changes in the personal income tax in Australia, these have been less far-reaching than in a number of other countries (such as those that have changed the tax unit). As was summarised by Smith, "there were some significant changes to the nature of income taxation between 1942 and 1955, but between 1954-55 and 1969-70 the Australian income tax schedules and structure were substantially unchanged" (2001, page 264).
1 The ratio of the top income shares produced using actual income to those produced using taxable income in these years is 1.016 for the 10% share, 1.020 for the 5% share, 1.033 for the 1% share, 1.042 for the 0.5% share, 1.073 for the 0.1% share, 1.091 for the 0.05% share, and 1.126 for the 0.01% share. Two things should be noted about this adjustment procedure. First, the years 1944 to 1946 are not necessarily typical. Second, the adjustment for the earlier period makes no allowance for the re-ranking necessary to give the distribution by ranges of actual income.
III. Top Income Shares
Australian tax data are published in the annual Reports of the Commissioner of Taxation (see Appendix C). Table 1 shows the estimated shares of the top income groups for the period 1921 to 2002. As noted in the Introduction, census of population or, in Australia, household survey data, are only collected in certain years, which means that we may be placing a great deal of reliance on a single observation.
McLean and Richardson, for example, not that "for the purpose of establishing trends in the income distribution over time, the fact that 1933 was a year of deep depression is a distinct drawback" (1986, page 73). It is a considerable advantage of the income tax statistics that we have observations for every year over a 80 year span. Figure 1 shows the very top shares, about which little has previously been written. We tend conventionally to stop at the top 1%, but we need to look within this group as well. The top 0.5% may be a small number of people, but they receive a significant fraction of total income. In the 1920s their share was some 9%, and the share of the Taken overall, the 60 years from 1921 were apparently a period of major decline at the top of the distribution. From 1980, however, the pattern reversed. By 1998 the top shares were back well above their 1958 levels. The share of the top 1%, which had fallen to under 5%, by the end of the 1990s was back to 8%. The share of the top 0.1%, which had been 1% at the end of the 1970s, has more than doubled. Again round this trend there is year-to-year variation. There is a distinct spike in 1988,
following a large reduction in the top marginal tax rate (from 60% in 1985-86 to 49% in 1987-88) and the property price boom of the late-1980s.
Supporting Evidence
What supporting evidence can we bring to bear? As a comparison, Figure The wealth share data also demonstrates a peak in the late-1980s, suggesting that the sharp rise in our top incomes series at this point is probably not an artefact of using taxation data. Another source of wealth data, not shown in Figure 2 , is Podder and Kakwani (1976) , who find that the wealth share of the top percentile group fell from 39% in 1915 to 9% in 1966, a much more dramatic decline than we observe in the incomes data.
Because our series starts only in 1921, Table 2 Looking at the distribution within the top 10% has the advantage that the estimates do not depend on the control total for income. Figure 5 shows the share of the top 1%
within the top 10% and the share of the top 0.1% within the top 1%. Also shown for reference, as a solid line without markers, is the share of the top 10% in total income (which does depend on the control total). It appears that in the 1940s and again in the 1990s the distribution within the top 1% is as relatively unequal as the overall distribution: the top 10% of the top 1% have a similar share to the top 10% overall. 
IV. Concluding Remarks
The share of income accruing to the very top groups is of importance both because their share of the total is significant and on account of the economic power which it conveys. They are also a "marker" of social and economic evolution. 1900, 1910, and 1920 with data for total Australian GDP from Butlin (1962, pp.460-461) and Butlin (1977, p.41) . Across this period, we find that Victorian GDP is a constant 33% of Australian GDP. We therefore calculate that Victorian personal income is 23.8% (0.723*0.33) of Australian GDP, and accordingly construct the Victorian personal income series from Butlin's Australian GDP figures.
Our personal income series are provided in Appendix Table 2 .
Appendix C: Sources of Income Tax Data
The paper relies solely on tabulated data, which means that we have to interpolate. Typically, for each income range, there is information on the number of taxpayers and the total amount of taxable income. In order to calculate the shares of specified percentages of the population, we have used the mean-split histogram. Assuming, as seems reasonable in the case of top incomes, that the frequency distribution is nondecreasing, then upper and lower bounds can be calculated that are limiting forms of the split histogram, with one of the two densities tending to zero or infinity -see Atkinson (2006a, Appendix C). Guaranteed to lie between these is the histogram split at the interval mean with sections of positive density on either side. We have not interpolated shares that lie in the top open interval. In the case of Australia, Saunders (1998, 28) checked using micro data from income distribution surveys in 1989 and 1995, and concluded that use of grouped data made "very little difference". Micro data samples of taxpayers are not presently available in Australia, as they are in some other countries.
Data on individual taxpayers are available from 1921 (prior to that date, the data included companies as well as individuals). Estimates are taken from the annual Report of the Commissioner of Taxation (see Appendix Table 3 ). Tabulations have typically been published with a three-year lag from the end of the financial year. From tax year 1994-95 onwards, data is available in electronic form from the Australian Taxation Office. Until 1957, the Australian taxation statistics presented tabulations of taxable income. From 1958 onwards, this switched to actual income.
Data for the state of Victoria is derived from the state yearbook (see Appendix Table  4) . From 1912 onwards, figures are tabulated for Personal Exertion, Property, Combined, and Companies. We sum the first three categories to derive a consistent series for the top incomes of individuals. In the calendar years 1912, 1913 and 1914, Victorian figures were presented on a calendar year basis, before switching to a standard Australian financial year (1 July to 30 June) from the 1914 tax year onwards.
Appendix D: Comparison groups for Australian top income shares
Average annual "money wage" series to 1982 from Withers, Endres and Perry (1985, 204-05) . From 1983 onwards, we use the electronic version of Australian Bureau of Statistics, Average Weekly Earnings, Australia, 6302.0, Table 3 . We use the figure for "total earnings", average across each year, and multiply this figure by 52 to arrive at an annual estimate.
Data on salaries of top public servants supplied by Lisa Cox, of the Department of Employment and Workplace Relations. We define top public servants as the highest pay band in the Senior Executive Service (Band 20 from 1926-59, Band 6 from 1963-89, and the Maximum in Band 3 from 1990-2000).
Remuneration of High Court judges from Winterton (1995, 76) and Blackshield, Coper and Williams (2001, 597) . Table A1 (a)). Note that our wealth denominator differs from that used by BRW (for example, compare Shann 1998).
Each of these series is presented in Appendix Table 5 . 1921 1926 1931 1936 1941 1946 1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 1912 1914 1916 1918 1920 1922 1924 1926 1928 1930 Share ( 1921 1926 1931 1936 1941 1946 1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 1921 1926 1931 1936 1941 1946 1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 5 1921 1926 1931 1936 1941 1946 1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 S0.1/S1 S1/S10 1954 1959 1964 1969 1974 1979 1984 1989 1994 1999 Share of income 263,373 1951 6,135,600 5,587,200 3,420,265 1952 6,252,700 5,692,200 3,474,922 1953 6,336,200 5,762,800 3,549,137 1954 6,417,200 5,825,500 3,685,644 1955 6,528,200 5,914,800 3,811,004 1956 6,655,600 6,019,100 3,901,094 1957 6,782,800 6,118,700 3,921,292 1958 6,891,000 6,206,100 4,037,862 1959 7,027,200 6,303,200 4,199,374 1960 7,171,400 6,402,400 4,357,805 1961 7,323,200 6,512,900 4,406,628 1962 7,485,100 6,605,900 4,555,447 1963 7,643,900 6,706,300 4,460,472 1964 7,805,400 6,832,000 4,632,025 1965 7,980,900 6,967,900 4,771,504 1966 8,179,788 7,124,349 4,927,072 Appendix 1967 8,343,833 7,294,605 5,001,174 1968 8,522,217 7,456,171 5,204,042 1969 8,716,454 7,629,999 5,372,500 1970 8,901,723 7,799,368 5,570,720 1971 9,319,988 8,183,692 5,691,431 1972 9,510,934 8,347,141 5,076,252 1973 9,691,778 8,507,292 5,420,004 1974 9,898,311 8,685,640 5,551,322 1975 10,073,371 8,839,661 5,179,359 1976 10,245,988 8,985,211 5,527,309 1977 10,428,589 9,139,068 5,568,298 1978 10,616,188 9,310,408 5,538,132 1979 10,797,294 9,483,735 5,662,971 1980 10,984,362 9,676,805 5,973,373 1981 11,197,720 9,900,675 6,199,831 1982 11,439,261 10,150,267 6,104,878 1983 11,642,452 10,361,571 6,306,340 1984 11,843,586 10,556,177 6,546,544 1985 12,062,771 10,758,065 6,966,074 1986 12,318,832 10,971,610 7,181,864 1987 12,576,530 11,190,263 7,629,453 1988 12,833,133 11,425,459 7,906,142 1989 13,089,498 11,676,326 8,033,918 1990 13,310,134 11,907,731 7,800,273 1991 13,498,506 12,134,432 7,422,503 1992 13,678,327 12,355,556 7,661,794 1993 13,829,567 12,535,922 7,609,311 1994 13,994,701 12,718,015 7,861,134 1995 14,183,640 12,914,400 8,165,642 1996 14,399,399 13,120,280 8,239,600 1997 14,604,610 13,310,687 8,251,106 1998 14,810,586 13,496,995 8,019,205 1999 15,016,967 13,685,995 8,592,521 2000 15,234,957 13,886,215 8,473,317 2001 15,463,445 14,101,339 8,534,329 2002 15,656,801 14,296,696 8,665 ,443 Note: The estimates presented in this paper use the population denominator of individuals aged 15 and over. Estimates using a population denominator of individuals aged 20 and over are presented only as a robustness check. Tables P16 & C5  1995  Tables I4 & I14  1996  Tables I4 & I15  1997  Tables I2 & I14  1998  Tables I4 & I14  1999 Personal Tax Tables 6A, 6B & 9  2000-2002 Personal Tax Tables 5A, 5B & 
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